T wo recent randomized trials (PRAMI [Preventive Angioplasty in Acute Myocardial Infarction] trial and CvLPRIT [Complete versus Lesion-only Primary PCI trial]) have demonstrated reduced rates of major cardiovascular events with a strategy of complete revascularization compared with infarctrelated artery (IRA) only revascularization in patients with ST-segment-elevation myocardial infarction (STEMI) and multivessel coronary artery disease (MV-CAD).
1,2 On the basis of these studies, the American College of Cardiology/American Heart Association/Society for Cardiovascular Angiography and Interventions guideline changed the recommendation for non-IRA revascularization in patients with STEMI from class III to class IIb, 3 and the European Society of Cardiology guidelines now recommend nonculprit vessel PCI of patients with STEMI and MV-CAD as class IIA. 4 The question of whether fractional flow reserve (FFR) could help guide revascularization of the nonculprit vessels in patients with STEMI and MV-CAD, as it has been shown to effectively do in patients with stable CAD, 5, 6 required evidence that FFR on the nonculprit bed is relatively accurate early after MI. This was initially investigated in the nonculprit vessels of patients with STEMI and non-STEMI, demonstrating that both FFR and the index of microcirculatory resistance did not change significantly between the index procedure and 6-week follow-up. 7 Subsequently, the COMPARE-ACUTE (Complete 8, 9 However, given the pathophysiologic rationale for variability in the microvascular resistance in both the culprit and the nonculprit beds early after STEMI, the higher incidence of adverse events in nonculprit beds on patients in whom revascularization is deferred, on the basis of FFR or instantaneous wave-free ratio (iFR), compared with patients with stable angina, 10 and the relative paucity of data supporting the use of FFR at non-IRA of patients with STEMI and MV-CAD, further investigation of the reliability of the nonculprit vessel FFR in this clinical setting is warranted. In this issue of the Journal of the American Heart Association (JAHA), an interesting study is published comparing the coronary epicardial and microcirculatory status in the non-IRA of patients with acute coronary syndromes in the subacute phase of MI (5.9AE2.4 days after STEMI or non-STEMI) with propensity-matched vessels in patients with stable angina. 11 Comprehensive physiologic assessment was performed using pressure-derived FFR, index of microcirculatory resistance, and coronary flow reserve (CFR) in 108 vessels of patients with STEMI and stable angina, who were propensity matched 1:1 for age, sex, previous MI, and target vessel. The authors found the following: (1) Angiographic parameters, such as minimal lumen diameter, diameter stenosis, and lesion length, were similar between groups.
(2) FFR, index of microcirculatory resistance, and hyperemic flow were also not different between groups. (3) CFR, assessed by thermodilution, was lower in non-IRA of patients with STEMI/non-STEMI than in patients with stable angina; and this was driven by higher baseline flow and not differences in hyperemic flow. The authors provide additional evidence that support the utility of FFR measurements in the nonculprit bed of patients with MI, which is in keeping with the favorable FFR-based outcome trials in this setting (namely, COMPARE-ACUTE and DANAMI-3-PRIMULTI). Interestingly, although CFR was blunted in the nonculprit bed of patients with MI compared with that of patients without infarction, the hyperemic flow, which is precisely the determinant for the FFR value, did not appear to be different between patients with and without an infarct. However, nonculprit infarct beds investigated in this study were in patients with both STEMI and non-STEMI, and although the ejection fractions were significantly lower in patients with MI compared with patients with stable angina (55% versus 59%; P=0.02), differences in ejection fraction were not marked, suggesting a lower-risk population with MI. Furthermore, the acute MI group had a similar distribution of STEMI (N=37) and non-STEMI (N=33) vessels, and the authors do not present data on biomarkers of myocardial necrosis to establish the size of the infarcts in the 2 groups. However, somewhat surprisingly, they do find similar FFR, index of microcirculatory resistance, and CFR values in the noninfarct beds of patients with STEMI and non-STEMI. The disturbed autoregulation that results in variation of physiologic indices in the non-IRA beds 12 is more likely to occur in patients with STEMI than in patients without STEMI. Therefore, comparing a larger cohort enriched with STEMIs with patients with stable angina would have tested the hypothesis of the impact of infarction on the pathophysiological characteristics of the noninfarct bed more rigorously than a combined cohort of patients with STEMI and non-STEMI and with preserved ejection fraction, as performed in this study.
Another interesting finding of this study is the reduced CFR in the noninfarct bed of the patients with MI compared with the patients with stable angina. Although this observation is not in itself novel, the observation that the reduced flow reserve is driven by higher baseline rather than blunted hyperemic flow is interesting and may potentially have clinical implications with respect to whether resting or hyperemic indexes (eg, iFR or FFR) are more accurate for assessing these nonculprit lesions after MI. These observations are in keeping with the finding that iFR, measured in the nonculprit bed early after MI, is likely to overestimate lesion severity compared with a later date, suggesting that iFR can safely defer lesions but may lead to overtreatment of vessels in this scenario compared with FFR. 13 However, outcome-based trials of iFR versus FFR in patients with stable angina and acute coronary syndromes have demonstrated similar efficacy of these indexes for guiding revascularization. Specific trials designed to the performance of resting and hyperemic indexes in the nonculprit vessels of patients with STEMI and MV-CAD are warranted. Why should resting flow be higher in the noninfarct beds of infarcted patients compared with patients with stable angina? One possibility is that the increase in resting flow is in response to adjacent edema, hemorrhage, and necrosis that can increase myocardial resistance in the remote bed.
However, findings from an elegant investigational study, 14 the present study, 11 and a previous clinical study 7 suggest that myocardial resistance, in fact, does not increase in the remote noninfarct bed early after MI. Another postulated mechanism of the increased resting flow in noninfarct beds relates to neurohumoral mechanisms initiated by the adjacent myocardial necrosis. Regardless of the mechanism, the extent and longevity of these early hemodynamic perturbations in the noninfarct beds are likely closely related to the size of the adjacent infarction and ultimate residual ejection fraction. The study by Lee et al 14 has extended our understanding of the pathophysiological characteristics of nonculprit vessel beds in patients with MI. Furthermore, outcomes data have demonstrated that an FFR-based strategy of guiding revascularization in patients with STEMI and MV-CAD is superior to IRA revascularization only. Given that the risk of subsequent events is higher in patients with MI (than stable CAD) in whom the nonculprit vessel is deferred on the basis of physiological characteristics, what is warranted are outcome-based studies in patients with STEMI and MV-CAD comparing physiological strategies with angiographic-, intravascular ultrasound-, or optical coherence tomography-based strategies for guiding revascularization. Until then, the present study provides further evidence of the robustness of FFR for lesion assessment in this high-risk subset of patients.
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